Background-Although intravitreal high dose ganciclovir has previously been found to provide excelilent control of cytomegalovirus (CMV) retinitis, little
Methods-Eleven vitreous samples were taken from seven patients with CMV retinitis at 24 and 72 hours after a 2 mg intravitreal injection of ganciclovir and the concentration of ganciclovir was measured by high performance liquid chromatography.
Results-The mean concentration of ganciclovir at 24 hours was 143-8 mg/I (950/o confidence interval 97* ) and at 72 hours was 23*4 mg/l (95°/0 CI 0-49.7). The half life ranged from 11 9 to 26-3 (mean hours in the four patients who had two samples taken. The mean half life calculated from the mean concentrations at 24 and 72 hours was 18-3 hours, so the calculated mean concentration at 7 days was 0-6 mg/I. Conclusions 
Methods
Eleven samples of vitreous humour were taken from seven male patients after informed consent, 24 and 72 hours after an intravitreal ganciclovir (2 mg/0-1 ml) injection for CMV retinitis.'6 17 The eye was anaesthetised by peribulbar block and decompressed with a mercury bag (30 mm Hg) for 15 minutes. Using a 23 gauge needle via the temporal pars plana, 0 1-0 2 ml of liquid vitreous was aspirated. The samples were then stored frozen at -8°C until analysed by high performance liquid chromatography (HPLC).
HPLC analysis was performed after equal volumes (100 RI) of vitreous fluid and 0-8 M perchloric acid were mixed, vortexed, and centrifuged at 10 000 g for 2 minutes. A 10 RI aliquot of the supematant was then injected into a 4-6 mm octadecyl silica column (Ultrasphere), using an ultraviolet detector set at 254 nm, and a peak integrator. The elution buffer used was 20 mM ammonia acetate and 1-2% acetic acid at a flow rate of 1.5 ml/min. The ganciclovir peak eluted at 9 minutes. Quantitation of ganciclovir levels was done by peak area comparison using a set of five prepared calibrators covering the range measured.
The logarithm of the concentrations of ganciclovir in the vitreous humour was plotted against time (Fig 1) , and the slope (k) determined by linear regression. The half life of loss of ganciclovir (tl/2) is given by the relation t112=0 693/-k.
Results
The concentrations obtained from the 11 samples are shown in Figure 1 and 24 and 72 hours was 18-3 hours, so the calculated mean concentration at 7 days was 0-6 mg/l. Discussion This study provides preliminary data on the kinetics of loss of ganciclovir from the vitreous humour in humans. The estimated half life suggests that it takes about 7 days to eliminate ganciclovir after a 2 mg injection, and that ganciclovir is not likely to accumulate with weekly injections. The intravitreal concentration achieved with high dose therapy remained above the inhibitory dose that will inhibit 50% of activity (ID50) for CMV (0-25-1 22 mg/l, Table 2 ) for up to 7 days. This may account for our observation that rapid resolution of CMV retinitis occurs with twice weekly induction therapy, and there is little relapse with weekly injections.
Although the numbers in our analysis are small, once we established that weekly high dose intravitreal ganciclovir injections were not High dose intravitreal ganciclovir therapy may also be a useful treatment for retinochoroiditis caused by other herpesviruses -for example, the acute retinal necrosis syndrome. Table 2 shows the antiviral activity of ganciclovir for all the herpesvirus family. As for CMV, high dose intravitreal ganciclovir would provide up to 7 days of intraocular antiviral activity.
Intravenous administration of ganciclovir achieves a mean inhibitory concentration for CMV in the vitreous for only 8 hours after injection. 18 19 Consequently, maintenance therapy with intravenous treatment does not provide continuous virostatic cover, so it is not surprising that relapse is common. 7 Inadequate suppression of virus activity was shown to be a major risk factor in the development of retinal detachment which may occur in up to 25% of patients with CMV retinitis.20 A subtherapeutic intraocular concentration of ganciclovir was found in a number of patients with CMV retinitis who had retinal detachment surgery.21 Apart from early detection of the retinitis, achieving resolution and preventing relapse with high dose intravitreal ganciclovir may reduce the incidence of retinal detachment. Furthermore, the high peak levels of ganciclovir in the first 48 hours after intravitreal injection may avoid resistance to ganciclovir reported to occur in 16% ofpatients. 18 22 We did not observe any toxicity from the high dose ganciclovir. Despite a report that high dose intravitreal ganciclovir resulted in flattening of the electroretinogram (ERG) in pigmented rabbits,23 our study of multiple high dose injections in white rabbit eyes found no ERG or histopathological evidence of toxicity15 which confirms the findings of DiazLlopez et al. 24 Smith et al found no evidence of toxicity in rabbit eyes after intraocular implantation of a 6 mg solid pellet of sustained release ganciclovir. 25 High dose intravitreal ganciclovir is an inexpensive and readily available treatment modality26 and achieves prolonged therapeutic levels in the vitreous humour with weekly maintenance therapy for effective control of CMV retinitis.
The authors have no proprietary interest in the materials or methods described in this paper. 
